The calculation of the next-to-leading order QCD corrections to the production of a neutral Higgs-boson pair is briefly summarized. The dominant production mechanism is gluon fusion via top-quark loops, so that the QCD corrections can be considered, to good approximation, in the limit of a heavy top-quark mass. *
Introduction
The search for Higgs bosons and the investigation of their properties will be one of the most important tasks in future high-energy collider experiments. Direct information on the Higgs potential, which reveals the details of the mass-generation mechanism in spontaneously broken gauge theories, can only be obtained by measuring the self-interactions of the found Higgs boson(s), i.e. by searching for multiple-Higgs production processes. In this article we briefly summarize the results of Ref. [1] , in which we discussed the QCD corrections to the production of neutral Higgs-boson pairs in pp collisions at next-to-leading order (NLO) in the framework of both the Standard Model (SM) and its minimal supersymmetric extension (MSSM).
The most important production mechanism of Higgs-boson pairs in pp collisions is gluon fusion through a heavy-quark loop, i.e. a NLO prediction requires a two-loop calculation. The calculational standard for multiloop diagrams is, however, not high enough yet to allow for an exact analytical evaluation of massive two-loop vertex and box diagrams. Fortunately, the structure of the relevant diagrams admits a feasible approximation that is also phenomenologically reasonable. It consists in an asymptotic expansion in a heavy top-quark mass, m t → ∞, and the neglect of the b-quark mass, m b = 0. Therefore, we have calculated the relative NLO corrections in this limit, but taking into account the known leading-order (LO) cross section [2] exactly. The analogous procedure for single-Higgs production at LHC energies reproduces the exactly known two-loop result within 5% for Higgsboson masses below the 2m t threshold of the top-quark loops; even for Higgs-boson masses up to 1 TeV the deviation does not exceed 10%. This impressive reliability is due to the dominance of universal soft-gluon effects [3] , which do not resolve the detailed structure of the hard-scattering process and are fully included in the approximation. Therefore, we expect that our results for Higgs-pair production are valid at the 10% level, at least for invariant masses of the Higgs-boson pair below 2m t .
For the production of Higgs-boson pairs in the MSSM a few more remarks are in order. The neglect of m b forces us to choose tgβ small, since the b-quark Yukawa coupling is enhanced, and thus non-negligible, for large tgβ. Moreover, we consistently neglect squark-loop contributions, i.e. we assume squark masses to be large. The production channels for a scalar and a pseudoscalar Higgs-boson pair, hA and HA, represent an exceptional case, because they receive also non-negligible contributions from the DrellYan-like mechanism viafusion, which are, however, well known at LO and NLO. More details can be found in Ref. [1] . 3 
Calculational framework
The LO predictions for the gluon-fusion processes gg → φ 1 φ 2 , where φ 1 φ 2 stands for any neutral Higgs-boson pair, via quark loops are known, including the exact dependence on the heavy-quark masses [2] . The following one-loop diagrams contribute:
where the Z-boson exchange in the s-channel is only relevant for hA and HA production. At NLO, we get virtual corrections formed by two-loop diagrams, which contain a closed quark loop and one, two or three internal gluons. Moreover, there are real one-loop corrections induced by the parton processes gg → φ 1 φ 2 g, gq → φ 1 φ 2 q, and→ φ 1 φ 2 g. After summing virtual and real corrections, IR divergences drop out; the remaining collinear singularities are absorbed in the parton distributions when calculating the pp cross section.
For the heavy-mass expansion of the diagrams containing the top quark we employ the general algorithm of Ref. [4] . The actual expansion is carried out in the integrand of a diagram, i.e. before the momentum-space integration, and relies on dimensional regularization. The general algorithm is easily summarized. Given any Feynman graph Γ with some large internal masses M i , and denoting the corresponding amplitude and integrand by F Γ and I Γ , respectively, the large-mass expansion reads In the case of γ loop the Taylor-expansion operator replaces each propagator P (q − p, m) with m = 0, m t by
where q is a linear combination of the two integration momenta q 1 and q 2 , and p consists of external momenta p i . This replacement leads to two-loop vacuum integrals of the form
the calculation of which is straightforward in n dimensions. For γ top the Taylor expansion concerns only the top-quark propagators, and the replacement (2) applies for m = m t and q = q 2 , where q 2 is the loop momentum running through the top-quark loop. Note that p now includes all external momenta of the process as well as the loop momentum q 1 running through the internal gluon lines. Thus, the integration over q 2 yields simple one-loop vacuum integrals
while the q 1 integration leads to one-loop integrals of the form
containing massless propagators and non-vanishing external momenta p 1 and p 2 .
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It is interesting to realize the close connection of the diagrammatic expansion algorithm described above and the independent approach using a low-energy effective theory. The effective Lagrangian results from integrating out the heavy top quark from the full theory and quantifies the local interactions between light Higgs bosons and gluons at low energies induced by heavy-quark loops. The effective interactions that are relevant in our case are known in LO as well as in NLO and are summarized in Ref. [1] . The effective couplings can be derived from the gluon self-energy upon differentiation, except for the ones that involve an odd number of pseudoscalar Higgs bosons. The latter are related to the ABJ anomaly. We have also calculated the NLO corrections to gg → φ 1 φ 2 in the effective-Lagrangian approach. There is a one-to-one correspondence between the sum of all topologically equal reduced graphs Γ/γ in the diagrammatical expansion and the corresponding effective diagram in which γ is identified with the effective coupling. More precisely, the effective couplings enter the NLO corrections in two different ways. Firstly, the NLO parts of the effective interactions contribute in tree-level diagrams like Γ/γ loop . Secondly, the LO parts of the effective couplings contribute in one-loop diagrams like Γ/γ top , which are the only sources of non-local effects.
Although we set m b = 0, there are contributions from b-quark loops in the hA and HA production channels. These contributions are associated with Z-boson exchange and have to be considered separately. The virtual two-loop corrections in the Zgg vertex are fully detemined by gauge invariance, because only a single form factor contributes. The divergence of the Zgg vertex is related by a Ward identity to the coupling of a pseudoscalar field to two gluons, implying that the Zgg vertex correction concides with the one for single A production, which gets no b-quark contribution for m b = 0. The b-quark loops appearing in the real corrections do not possess a simple form. However, the dominant effects, the ones that are sensitive to soft gluons, are already included by taking into account the Zgg vertex only, leading again to the same correction as for the Agg vertex.
Results
The final analytical results for the NLO corrections to the process pp → φ 1 φ 2 + X have a rather compact form in the adopted approximation. In this context, the LO cross sectionσ LO of the parton process gg → φ 1 φ 2 is of central importance:
